ABSTRACT
Introduction
Chemotherapy is widely used as a systemic method in cancer treatment such as "Cytotoxic" drugs 1 . Antineoplastic agents for the treatment of cancer have narrow therapeutic margins characteristically, leading to significant adverse effects. Phlebitis is more prevalent with nitrogen mustard, anthracyclines, vinca alkaloids, and nitrosoureas. Vinca alkaloids include vincristine, vinorebine, and velban, and the mechanism of vincristine is to inhibit mitosis by binding tubulin. However, it has several side effects, such as neurovirulence, myelosuppression, local stimulation, etc.
Infusion phlebitis, an immediate and local toxicity, is one of the common chemotherapy induced disease 2 . It is defined as "sterile inflammation of the vein, which may be accompanied by pain, erythema, edema, treak formation, and/or palpable cord" 3 . The sterile inflammation caused by the antineoplastic drug stimulates the wall of blood vessels. One reason for that is the chemotherapy always has multiple courses, and patients need to get long and repeated infusion therapy and the antineoplastic drugs have strong stimulation to vessels [4] [5] [6] . Another reason is that antineoplastic drugs possess cellular and chemical toxicity 7 . Lastly, the immune system of the patient with tumour is usually compromised and vulnerable to phlebitis 8, 9 . Research shows that about 70% of patients develop phlebitis when receiving antineoplastic drugs infusion 1 , which often causes the treatment discontinued.
The pathogenesis of infusion phlebitis still remains unclear even though a number of methods for avoiding phlebitis have been reported 10 , such as the rapid injection, dilution of infusion solution and application of anti-inflammatory topical drugs, or corticosteroid. However, none are completely effective 11 .
Vincristine is vinca alkaloid derived from vinblastine and is employed to treat acute leukaemia, small cell lung cancer and breast cancer. Vincristine is often used together with other chemotherapeutic drugs such as endoxan and cisplation. It has been associated with more favorable therapeutic outcomes. However, vincristine is also associated with toxicity due to its harm to nerves and vessels. The current study has shown vincristine could cause phlebitis via intravenous infusion 12 .
In recent years, discoveries have confirmed the use of Chinese herbal to prevent phlebitis induced by chemotherapy in clinic 13 , such as Ruyi Jinghuang Powder, protection veins ointment, which their effective heat-clearing and relief of internal heat, can improve the blood circulation and apocatastasis [14] [15] . However, some ingredients of Xianchen also had the effects above, such as fritillaria, bletilla striata. Study has proved that Xianchen could remove edema 16 .This study had two series, the first series sought GmbH, Germany, batch number: 201227).
Experimental process
In the first series, 24 New Zealand rabbits were randomly divided into four groups (6 rabbits per group), including 6 hours after intravenous infusion (6h), 12 hours after intravenous infusion (12h), 18 hours after intravenous infusion (18h) and 24 hours after intravenous infusion (24h). Auricular veins of all rabbits were punctured reversely and infused with VCR at an injection speed of 30ml/h via infusion pump. The point of puncture was about 2 cm distance to the lower root of rabbit's auricle, flushed with 2 mL normal saline before and after infusion respectively. The experimental method was showed in Figure 1 . In the second series, 24 rabbits were randomly divided into four groups, each group had six rabbits, including group of Hirudoid bid (H), group of Xianchen daily (Xd), group of Xianchen tid (Xtid), group of Xianchen five times a day (X5).
In each rabbit was developed the model of phlebitis by the method used in Series 1. The time of intervention was 12 hours after infusion of VCR solution, and the area of intervention was centered on the puncture point. The drugs were directly applied along the blood vessels about 2~3 cm long, the dose of drug was 0.2 mL each time. The intervention method of each group was shown below. Xianchen (daily) was applied at 12:00. Hirudoid (bid) was applied at 8:00 and 14:00. Xianchen (tid) was applied at 8:00, 12:00 and 16:00. Xianchen (five times a day) was applied at 8:00, 10:00, 12:00, 14:00 and 16:00 every day. Four days after intervention, the level of venous injury was evaluated via macroscopic and microscopic observation.
Indexes for phlebitis
Perusal Macroscopic criterion was based on the American Infusion Nurses Society (INS) phlebitis scale, grading phlebitis from 0 (no symptoms) to 4 (all symptoms present: pain, erythema, edema, streak formation, palpable vein cord > 2.54 cm in length with purulent drainage) 3 . Grade 0 has no changes. Grade 1 means that appears erythema. Grade 2 appears erythema and edema. Grade 3 appears erythema, edema or not, streak formation. Grade 4 appears erythema, edema or not, palpable vein cord >2.54 cm in length with purulent drainage. Microscopic observation of ear marginal vein was stained with hematoxylin and eosin (HE). It was performed blindly and the findings were rated based on those of Kuwahara (Table 1) 2,17,18 .
The specimens for histopathological examination were stored in paraformaldehyde. They were cut into two pieces 5 mm long with the cross sections of the ear vein in the Pathological Center. Each sample was paraffin embedded, made into sections and stained by hematoxylin and eosin. Each section was sectioned 0.5μm in thickness. 
Statistical analysis
The grade of each finding was compared among groups by the Wilcoxon rank sum test and Mann-Whitney U test, p<0.05 was considered a significant difference. Data was analyzed using SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA).
Results
The longer the time was over, the worse the phlebitis was After VCR infusion, the vessels shrank and blanched, companied with rabbits' restlessness and struggling. Vascular injection point and surrounding area showed redness and swelling over time. In the whole experiment process, rabbits had no signs of death. There were no evident changes 6 hours after infusion. However, redness at the location of intravenous injection occurred 12 hours after infusion, and the vessels turned dark red and black 18 hours after infusion. The results showed that there was a meaningful statistical difference between 6 hours and 18 hours (p<0.05), 6 hours and 24 hours (p<0.05), 12 hours and 18 hours (p<0.05), 12 hours and 24 hours (p<0.05) after infusion. Therefore, the longer the time was over, the worse phlebitis was (p<0.01) ( Table 2) . 6h: group of 6 hours after intravenous infusion; 12: group of 12 hours after intravenous infusion; 18h: group of 18 hours after intravenous infusion; 24h: group of 24 hours after intravenous infusion; "a" means p value which indicated a significant difference between 6-hour and 18-hour (p<0.05), 6 hours and 24 hours (p<0.05); "b" means p value which indicated a significant difference between 12-hour and 18-hour (p<0.05), 12 hours and 24 hours (p<0.05). Therefore, the loss of venous endothelial cells had a significant difference (p<0.05) between 6 hours and 24 hours, 6 hours and 18 hours after infusion. In this study, the thrombosis appeared early, and the more time, the more serious the thrombosis, but the differences were not statistically significant. 
Loss of venous endothelial cells

Inflammatory cell infiltration
Edema Thrombosis Table 4 summarized the grades of phlebitis 4 days after drugs intervention through macroscopic observation. Among the groups of intervention, there were statistically significant differences (p<0.05); however, the effect of Xianchen group (five times a day) was better than its counterpart (daily) (p<0.01). Grade 1 of phlebitis was more common for Xianchen group (five times a day), but two rabbits had no phlebitis. From Figure 3H Table 5 summarized the histopathological findings obtained 4 days after the drugs intervention. The results showed loss of venous endothelial, inflammatory cell, thrombosis, but no statistically significant differences (p>0.05). The effect of the treatment on edema had a significant difference (p<0.05). Xianchen (five times a day) mainly focused on grade 0 to 1 which was better than Hirudoid (bid) (p<0.05), Xianchen five times a day had better effect than its counterpart (daily) (p<0.05). 
Xianchen had effects on preventing phlebitis
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Discussion
Literatures were reported that the mechanism of phlebitis . In this research, Xianchen was more exquisite and had faster absorbability on phlebitis, especially demonstrating the better therapeutic effects on edema.
Currently, there are no completely effective measures to prevent phlebitis induced by chemotherapeutic agents. Therefore, early detection and appropriate management are major tasks for nursing care for patients with chemotherapy. Xianchen can be recommendable in clinic settings due to its significant curative effect on treating edema of phlebitis and its noninvasive, topical application, but the exact mechanism still needs further research in later experiments.
Conclusions
The inflammatory reaction of phlebitis appeared early. Xianchen can treat vincristine induced phlebitis, as well as Hirudoid. It is particularly effective in the treatment of edema, and there is a remarkable dose-response relationship. This study supported that nurses should focus on the early prevention of vincristine induced phlebitis.
